During a necropsy on a child with internal hydrocephalus due to tuberculous meningitis, concentric hypertrophy of the left ventricle of the heart was noticed. Since that observation further cadavera were examined in greater detail for evidence of hypertension. In six out of a consecutive series of 16 deaths from tuberculous meningitis treated with streptomycin at the Sheffield Children's Hospital evidence was found suggesting hypertension.
Ca Se Case 1. The child's illness began with a cough at the age of 17 months, and he developed signs of tuberculous meningitis five months later. He had been undergoing streptomycin treatment for 18 months before death at the age of 3 years and 1 month.
At necropsy, the body was seen to be emaciated. There was opisthotonos, and the limbs were in an extreme spastic posture. There was marked internal hydrocephalus with much exudate at the base of the brain and over the cisterna magna. There was dilatation of the fourth ventricle with thinning of the pons and medulla (Fig. 1 ). All the viscera appeared to be wasted with the exception of the left ventricle of the heart. The liver weighed 384 g. compared with the normal weight for that age of 420 g. (Coppoletta and Wolbach, 1933) Comment on Cases All the bodies were extremely wasted when they came to necropsy, and the weights of the hearts are not easy to interpret. -The heart weights in several cases were higher than the average normal, but in all cases they were disproportionately high when compared with the diminished weight of the other i_ FIG. 6.-Transverse section of the ventricle of the heart in section of a normal child's heart for compari:
organs. The change in the relative thickness of the left ventricle is best seen when compared with a normal heart of the same age (Fig. 6) .
No anatomical abnormalities were found in the hearts or great vessels, and the heart muscle and coronary vessels were normal on microscopy. The changes in the left ventricles suggest a work hypertrophy. The most likely cause for the muscular hypertrophy is in association with a rise in systemic blood pressure, probably due to an increase in peripheral vascular tone.
Discusson
Since the observation by Naunyn and Schreiber (1881) that hypertension could be produced in animals by the injection of fluid under pressure into the cisterna magna, and by Cushing (1902 and 1903) that hypertension could be produced by raising the intracranial pressure, there have been a large number of studies of central nervous hypertension.
Cushing showed that the hypertension was obviated by the injection of cocaine, and Forster (1943) found that the site of the reaction was situated in the medulla, and that decerebration tended to enhance the hypertensive response to increased intracranial pressure. The hypertension response was shown by Grimson, Wilson, and Phemister (1937) to require the presence of an intact sympathetic nervous pathway. Thomas (1941) showed that in dogs the response took place in the absence of the kidney, and Grimson (1940) , after renal denervation. Griffith and Roberts (1938) showed that the hypertension was also independent of the adrenals or adrenalin.
Cushing had noticed that the major symptoms of the cerebral compression occurred with ' an approaching capillary anaemia of the medulla,' and Nowak and Walker (1939) found that progressive ligation of various cerebral arteries resulted in chronic hypertension. Raab (1931) has shown that the hypertension may be produced by perfusing the vasomotor centres with lactic acid but not with alkali.
The method frequently used to produce persistent hypertension in animals has been to promote a chronic meningeal reaction by the injection of kaolin into the basal cisterns (Hamperl and Heller, 1934;  Case 6: also a Griffith, Jeffers, and Lindauer, son.
1935). Hamperl and Heller in
histological studies of their hypertensive animals found foreign body reaction and granulation tissue around the medulla, blocking the foramina of Magendie and Luschka, and producing hydrocephalus. There was also perivascular 'round celled ' infiltration. No abnormal vascular changes were found in the rest of the body.
I have been unable to find published records of hypertension produced by bacterial meningitis, but the association of hypertension with cerebral tumours involving the posterior fossa with bulbar types of poliomyelitis and pontine lesions are recognized. Meyer (1941) reported hypertension in four of five cases of tumour of the posterior fossa, and Ask-Upmark (1935) in an extensive review of cerebral lesions records an incidence of hypertension in 9 % of cases of posterior fossa tumour, compared with 1 3 % in those of anterior fossa tumour. The hypertension appeared to be independent of the cytology or particular area involved by the tumour. Three cases have been reported by Salus (1932) , and one by Nordmann and Muller (1932) in which hypertension occurred associated with bulbar poliomyelitis. Serial section of the medulla showed extensive degeneration in the substantia reticularis grisea in which the blood pressure regulating centre is postulated.
Children with tuberculous meningitis now live longer than previously but frequently develop extensive internal hydrocephalus and inflammatory changes in the blood vessels of the brain. The cerebral lesions in these children are known to be chiefly due to vascular damage and ischaemia. This, combined with the rise in the intracranial pressure due to blockage of the cerebrospinal fluid, seems to produce the conditions which in experimental animals cause hypertension, and it is reasonable to expect minor degrees of hypertension to occur fairly frequently in these children.
In the rats in which hypertension was produced by kaolin Griffiths and Roberts (1938) noted that recovery from hypertension tended to occur in one to three months from the time of injection, and this suggests that the hypertension in children similarly would not be permanent.
It has not until now been part of the routine care of tuberculous meningitis in this hospital to take careful and regular blood pressure recordings, and for this reason no clinical evidence concerning blood pressure has been reported here. The necropsy findings in these cases do not, however, necessarily indicate that the blood pressure was raised to high levels, for, as Goldring and Chasis (1944) stress, the level of the blood pressure is not directly related to the severity of the vascular change, and it is possible that very small rises in the diastolic blood pressure may have produced the left ventricular hypertrophy. It is possible, however, that careful recordings of the blood pressure in tuberculous meningitis may serve as a guide to the presence of incipient medullary ischaemia.
Summary
The morbid anatomical finding of concentric hypertrophy of the left ventricle in six of a series of 16 children dying from tuberculous meningitis treated with streptomycin are reported.
It is suggested that the hypertrophy is due to hypertension of cerebral origin and is similar to the hypertension produced in animals by meduLlary ischaemia and by the cisternal injection of kaolin.
It is a pleasure to acknowledge the interest and helpful criticism of Dr. E. H. Harding. The photographs were taken by Mr. A. F. Taylor.
